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ABSTRACT 4 .

v This instructional unit of five lessons and’ four
appendices is designed to acquaint both teacher and student with ¢the ,
elementary aspects-of  computer programming. The first two sections
contain background information in computer processes and in BASIC
language for a time-sharing system for those teachers who have
lipited backgrounds and experlences in computer science. p@gsons
and IT cover giving instructions in English and in BASIC; hiesson$&11
deals with translating instructions from English into BASIC; lesson
IV introduces conditional control statements through simple programs;
and lesson 7V looks into the use of subscripts 'in a BASIC progsanm.
Each lesson contains suggested teacher questions and related .
exercises for students. Appendix A contains two programs to be put on
tape and checked during lessons II and IV. '‘Appendix B contains six
handouts for use with lessons II through VI. Appendix C contains the
analysis of prograps to find the roots of guadratic.eguations and
also a summary of BASIC symbols. Appendix D contains programs for
suns of series, dividing a line, and changing bases. (JBW)
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PREFACE

Since one important' aspect of this unit ig getting the students
-- not the teacher —-‘to iﬂitiate and follow through on a particular
activity, we have let the teacher play the role of consultant and guide
in conducting these classes. In most of these lessons it is only neces-
sary for the teacher to ask onc or é%o questions or se » the computer
and pascs out the work gheets. We believe that'if'stUdénte are permitted
to work through these lesgons vith a minimum of help, they.,uill be able
to write gimple programs that contain 1§ops by thé end of this unit.

The first two sections of this unit conﬁain background information
about computers. This infcrmation has been provided for those teachers
who have limited backgrounds and experiences in computer science.

This unit contains five lessons which should be done in the order
in which they appear: The amoﬁnt of time necessary to completez any one
of them will depend on the class. However, each of them can be completed
in a normal class pericd.

There are handouts in Appendix B to be reproduced for lessons 1I,

I1I, 1V, V, and VI, and prcgrams in Appendix A to be put on tape and

1y
4

checked out for lesscns Il and IV.

The appendiccs also contain the analysis of some programs that
should be helpf&i to those students having difficulty with this unit,
and several programs that can be used with other units which the students

may work through. ‘
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The ever-increasing use of high s eed digital computers isc becoming
an important factor which touches all areas of our daily lives. Bankg,

retail outlets, grocery chains, cducational ingtitutions, research and

-

sclentific investigators are ﬁaking extensive use of computers and com-=
puterized servicés. Small organizations which find the cost of owning

or renting a computer prohibitive cail ytilize the benefits of the com-

puter on a time-sharing basis at a fraction of th; cost of.ownership or
rental. |
: ]

Because of 1ts ability to operate at fantastic specd (the term
nanogecond —- 109 geconds —- has been coined to descriﬁe it) the com-
puter ig especially useful vhere almost instantaneous answers are required

\
or a2 great number of reiterative operations are‘;ecesaary.

We feel that the mcdern teacher and student shculd have some
familiarity with the ccncepts of computer operation and programming.
This unit is designed to acqua%gy/both teacher and student with the
elementary aspects of computefﬁprogramming. Additional self-study will
result in facility in use of this mclern device. 2

Contrary to pnpular tclief, the computer is not an electronic
brain capable of independent thought. Nor is it possible at the present
time to talk to the computex aﬁﬁ elicit a response. Communication with

computer must bte given in a language that can be understood by the com-

puter. . *

\)




Computers are designed tc te operated by a machine language -- a
g ‘ : .
cequence of coded commands which are stored in the memory unit until

P called into use by the contrcl unit. Early programmers found it neces-
| L6
sary to learn thic machine language which beﬁge no resemblance to any

spoken tongues. Synthetic languages are being developed which are -
designed to bridge the gap between the gpoken tongue and the machine
language.

The burpbae of this unit is to get é.gggi.for what 15 involved in

writing a get of instructions o a computer can give the answer to come

o

problems -Thée instructions given tc the computer constitute a computer
program. The languaye we will use is BASIC (Beginner's All-putpose Sym-

Lolic Instructicn Code) designed for use with the GE Time-Sharing service.

-

HOW THE COMPUTER WORKS

A diagram of the flow of information through a computer roughly
Y
resemtles the cne telow.

e Storage/Memory [

|
. <
' i i

) b l !
t Input ——> | Contrcl |—m, ! Output ,

r 4

Arithmetic/Logic l
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Input consists of the set of statements which make up the progrzm.,
Input to the computer may Se transmitted by punched caxds, tape, tele-
type, or form the keytecard on the congole. ’The statements may be instruc-
tions to the computer to perform certain operations or data to be uaed
in the execution of the iastriciions.

The ctorage/memory unit is where information is stored until needed
in the execution of ‘scme part of the program. ‘

The arithmetic/logic unit is where thé actual computations take
place. This unit may add, subtract, multiply or divide; higher-order
mathematics io not donme directly. This unit also performsg certain logi-
cal operations; it can determine if a number is positive or negative,
2ZeY0 O non~zero. °

The control unit acts in a supervisorw]capacity and exercizga
_control over all units in the system. It coordinates the activities

of the[other units by timing and directing the flow of information from
one unit to another. ) V y i

Output may be in the form of punched cards, punched tape, magnatic:

tape or printed sheets. The output consists of the results obtained from

the computer operations.
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INTRODUCTION TO THE BASIC LANGUAGE FOR THE GE TIME=SHARINC SYSTEH

It is important that students‘realize éhat a program is simply a
get of statements in a computer language which specifies a sequence
of instructions that can be executed by the cumputer jJust as instructions
_giveﬁ in a human ianguage (Engliéh, French, etc.) can be execu;ed by
humans. These statements in gemeral will vary from one language

to another in order to conform to the rules of the language.

A

I. Giving Instructi;ns in English

To get an intuitive feeliﬁg for commuﬁicatiné with a computer,
the teacher may pla& the role of a simple computer and let tﬁe students
give hiﬁbinstructions to éxecute. Start by putting five boxes 1n a
‘14ne’ on a table where all can see and drop face down in an end box

the cards ace through five of each suit, alreaéy picked out. Say:

A. I am a simple computer and you can give#ne instructions.

Some things I can do, some I cannot. You will find out

vhat I can do as we go alonz, What slouldlthis gimple

computer do with these cards?
Given some time to think about the problem, they usually will

ask, What cards are those? When they do, show them the cards and say:

I have the ace through five of each of the four suits.

&

This game was adopted from I Am A Simple Computer by Sam Neff and
Alice Nani:la of the Pre-College Program.

N

.
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Someone will eventually say, "Sort them either by suit, by numb@gﬁ,

by color, or by odds/evens.”

x

B. How would you ingtruct this simple computer to sort the

cards?
Suppose they decide to gort them by suits, then they may
give the following inotructions:

Put the heartg in a box, the clubs in another, and the

diamonda In stil]l another.

But these inatrugui©ns are too complex for a simpigcgomputer.
Therefore, they must be broken down into severalssimple
instructions, such ag: |

Picdk up the top card.

Put it in box 7?2+« .,

’
C. UWhat techinque can we use to direct the computer to’ a given

4

box? ' /
They should say, "Label all the boxes.'" Then, "Pick up a
card in box 1."

Put it in box 2.%

D. DNow, can you instruct this computer to sort the cards?

If the answer is yes, the 4tart from the beginning to sort
them. On instruction from the studénts, pick up a card
from box 1 (without looking at it), and put it in box 2,

If no onme objects, pick up another card from box 1 (without
looking at it,) and put it in box 2. Sooner or later

someone will tell you to READ THE CARD.

\3;’)
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E.

At thio time the teacher should cay:

’

Suppoge we sgtart from the beginning and write the statcments

on the chalkboard.

1, PICK UP A CARD FROM BOX 1.
2. READ IT. “
3. 1IF 5, PUT IT IN BOX 5. (Students usually have noa
problem with this statement.)

4, IF A, PUT IT IN BOX 4. |
5. 1IF 3, PUT IT IN BOX 3.

Y 6., IF 2, PUT IT IN BOX 2.

At this point, the students may argue about what to do

with the ace. Usually, they will end up writing:
7. IF A, PUT IT IN BOX 5.

Execute these seven statements.

have we finished?

"ﬂo! Repeat the steps.” The students usually argue about
the number of times the steps should be repeated.

8. REPEAT 19 TIMES.
Execute the statements nineteen times.

Now, are we finished?

If the students do not remember that the ace's and five's

are in the same box, show them the cards that are in each

box.




G.

How can ve geparate the ace's and five's?

- 9.
10,
11.
12.

13,

PICK UP A CARD.FROM BOX 5.
READ IT.

IF A, PUT IN BOX 1.

IF 5, PUT IN BOX 4.

REPEAT 7 TIMES,

Exccute steps 9, 10, 11, 12 and 13, then go and execute 1,

2, ...).

to read:
8.
13.

Pause for
14,
15,

16- 4

“hn they should want to change statements 8, and 13

REPLAT, STEPS 1 THROUGH 7, 19 TIMES.

REPEAT, STEPS 9 THROUGH 12, 7 TIMES.

someone to suggest the following statements: -
PICK UP A CARD FROM BOX 4.

PUT II IN BOX 5.

REPEAT, STEPS 14 AND 15, 3 TIMES.

How will the computer know when we are finishell?

17.

STOP.

Can we delete somc of the words in these statements without

changing the instructions?

Yes,




Thig was the final %;ogram: ] : oo
© 1, PICK, Boxix , ' | "
2. READ ° X‘
3. IF 5: PUT BOX 5 o

4, 1IF°4, PUT BOX 4

~

5, 1IF 3, PUT BOX 3 ' :
6. IF 2, PUT BOX 2

7. 1IF A, PUT BOX 5

-
N

+ 8, REPEAT, 1 THROUGH 7, 19 TIMES ’ -

P

9. PICK, BOX 5 | : 4
10.  READ -

11. IF A, PUT BOX 1 “ — lﬁd/fé :
12. IF 5, PUT BOX 4 ; - o

13. REPEAT, 9 THROUGH 12, ., 7 TIMES

- G

14. PICK, BOX &4

15. PU?iBOX_S ‘

16, REPEAT, 14 AND 15, 3 TIMES | K
17. STOP

Start from tne beginning and, execute the entire program.

Then check the cards at the end to see 1if they are in the right boxes.

%




Related Exercises ’ . .-

"1: Write a program to gor by guit, Also,»arfange the cards in
e;Eh box in ascending order.

-—é*\ Urite a set of statements thaé will direct me to yéﬁr home from
here. (This éssignﬁ%nt’should lead to sgome very interest%ng
digcussions.) Tuo very important ideas should come out of these
digcussions:

B (a) The instructions must be given in a mutually i
understood'ianguage.
(b) Directions (left, right, etc.), and street and
:highwéy names should be used for precision,
Aslk some of the students to redd their instructions and ask:
(a) “Why did 98; write your statements in English and not
-Spanish or French, etc.? .
\(b) Why did you list your stateménts? Why did yoh not
write Lhcm in paragraph form? K

(¢) Why were street and highway names neceésary?

(d) What must oqiggpow to be able to execute the

L S

instructions?




11. Giving Instructions in Basic
/

1. Put:Progfam P-1 (Appendix A) on tape to store in the computer Lo
at the beginning of this lesson., Diatribute #énd@ut sheet, H=-l
(Appeﬁéiz B) and do the firué part, one scaceméat et a time. Each
angyer should be checked with that of the computer befove going
to the nert statement. Ask the f@iicﬁing questions, one at a time,

to oum up what has been learved.
{

-

What heve you learmed about the Basic language from doirg

- these gtatenents?

Some of the following questions may be angwered in the course of

this disecusoion,

(a) What wes ptored ip locagion A, B and C at the beginning

\ &
\ : ' - of tho pronrm?

x ‘ ;P) Why are the statements numbered?

(¢) What 18 the differencéd in meaning of .-the squel sign in

Basic statenents and in algebraic statements?

s

(d) Whae arittmetic opevationa are used in Basic?

uged to represent each operation in Basic?

A

- (e) What eizn ic

L e

Comment: You ﬁay change all khé snswere in the Exercise by assigning
3] .
& Gifferent counting number te A in statement 10 of both

the work sheet and program,

. 10
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flelated Excrcises

%f A= 12 and B » 4, write each of the following ctatements in
Baaic so chat the cempugéﬂ value of cach veriabie 4e as givent

65 1, CmD e+ A-<AfB
3 pw CoBob?
&
3. -B. CQB*AGD
8 o B

!"m6w
6 & A=l . g2D
2

LR Z-M

fun your progren on the computer to 8ee i your statcments

ars coryect.

2, Th2 second part follows the same precedure as the firxst part.
The piogzem for the second part is also P-l, Ask ¢he following
quagtions, oue at & time, to sum up whak has been learred, .

(a) In uhat order will the computeér do the arithmetic

ggeratinng?

(b) Why are parventheses used in aritlmetic expressions?

®
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lated Exercise

0

Wrice five oritbretic statements ttat are acceptable to the

computer. Them, put them on the ccmputer tc pee if they arc.

< B
13 o

ri%, Tremgiatiog Imstructicns From Esglick te Basic

i, pistribute hardcug sheet H-2 (Abpendix B), Suggest two aumbers £or

azaéuging the Englich statements in Part 1.

{a) Whst answer did you get?

You may need €O hse two or three pairs of
sumbers before the class ie xeady to go on
to the next questlon.

(b} Cen you write a gtatement 4n Basic that will correspond

to each of the abova'etatements?

To help etudents get scavted, ask the following
rivds of guestiona:

(1) How can you tcll the cowputer to plck

two numbara?

(2) Eow would you tell the computez to double

.
!

. tha first? Etc.

When che Basic statements corresponding to the English

statements have been written, ask:

L]

4

{
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(e) Will your set of Rasic statements pive the saﬁe,answet

a3 the Boglish statcments wvhen they are bhoth executed

propezriy?

If the enswer is no, ask:

How would you change the Basic statcments to plve

‘the game oagwer you got by oxcecuting the Enplish

- ’ gtatements?

When they get the game answer with both sets of
of inscructioné, have scmeone pu:{his program on the
computcr., If the statemeﬂt END and statement nunbars
have net been included, addvésgm in the apﬁroprinte

. places. The program should look like the following:

5 LET A » same nuaber

(<2

. 10 LET B = ecn¢ number
b , 20 LET C = 2 * A
10 LET C o € + 7
40 LET C = C+ 3 * B
50 LET € = € - 11
. 60 PRINT C
80 EWD




4

>14
&
2. While the above progrem is being put’ on Bhe computer, the rest
may work om part two of the work sheet,
When these programs ére understood, ask: | \

_ (a) How can the program be written so we can pick

different pairg of numbers? (Answer: 10 INPUT A, B

and delete statement 5 LET A= ? ,)

(b) How can we get this program to work for more than

one pair of numbers? (Answer: 70 GO TO 10.)

Related Exercises

1. Por any given counting number, wrige a program that will
find three consecutive odd numbers.

2. w%ite a program that will find the next odd number greater
than any given counting number. (The students should be
told about the integer functionvaa LET Y = INT (X) for

X+ 5/2 agsigns ‘to Y the value 2 instead of 2.5.)

[—
[

S




IV. Conditional Control -t

1. Put program P-2 (Appendix A) on tape and store it im the computer.
Distribute handout sheet H-3A: (Appendix B) and do the statements, one
gstatement at a time.\ Eacé angwer should Be checked with that of

the computer before goimg to the next gtatement. Asgk:

What ig the rule for determining which cet of gtatements

5 ) will be executed next?

If there is no answer to this question, ask:

(2) VUhen will the computer go to é;e ptatement

N~

vhose number follows the THEN?

(b) When will the computer go the the next gtatcment

in the gequence?

The agreed upon rule must work for all ten statementa.
2. Distribute handout sheets H=3B (Appendin B) and have them work
through and discuss the program ome at a time. If the students
would like to check their answeré with thoge of the computer, they

ghould put these programs on the computer and run them.

~

24 ‘




= 16
Before running Program 2, the following statcments should be added:
15 PRINT "10"
25 PRINT "20" s
28 PRIN?Q"3O"
45 ?RmT 40"
48 PRINT "50"
57 PRINT "55" ®
58 PRINT "'60"
65 PRENT "70"
77 PRINT "75"
78 PRIﬁT "80"
T By counting the number of times a statement number is printed,
the studnet can detemmine the number of times that statement was
executed. They may also uge their printout to retrace the stepo
of ihe couputer in the program.

Since gome of the statements in Program 4 will be executed

many times, suggest adding in counters instead of the PRINT

otatements as in Program 2 and PRINT ctatcments before the END
b

. gtatement.




17
Add:
lS.LET A=A+ 1

25 LET B = B+ 1

32LETC=C+ 1

38 LETD oD+ 1

45 LET E = E+ 1

65 LET G = G + 1

68 LET J = J + 1 v

85 LET K = K+ 1

88 ILETL=L + 1

92 PRINT "10-"; A; ", 20-"; B; ", 30="; C; ", 35-"; D;", 40-" 2

94 PRINT "60-"; G;",70-";J;", 80-"; K;", 90-"; L;",95==i"

Related Exercises

1. Given foﬁ: variables, A, B, é~and D with previously defined
values, yrite a sequence of "if, then" statements that will
1 instruct the ccmputer to execute gstatement number 80, 1if all
four variables have the same value. If one or more variablegw

have &’'different value, tell the computer to execute atatement

45 1instead,




2,

3.

6.

- 18

Given three variables X, Y and Z with no two values the

ocamg, 1f the valuec of X is:

Id

(a) greater than both Y and Z, execute statement
ﬁumbgr 10 néxt, °

(b) lesoc than X but greater than Z, exeéuce otatement
number 20. pext,

(c) greater than Y but less than 'Z, execute statement
nuﬁb@r 30 next, and

(d) 1less than both Y and 2, execute ctatement number
40 next,

Wriée @ program thdt will cum the-first 20 counting numbers.

Write a program that will get the square root of the fizgst

20 counting numberg,

Write a program that will find the first 20 odd positive |

integeré.

Write a program that will find the prime numbers less than

one hundred.

V. Subgcripts

Distribute handout sheet H-4 (Appendix B). Work through the

e

program as the cComputer would and fééerd.the printout., Allow

gstudente to check their answere with those of the computér.




Ack:

1. How sre gubscripts represented in Basic?

2. Can_you think of g better way to handle this problem?

{

Related Exercises

1.

Set each value.of an array called ID equal to the order of
the value-in the array (that is, ID (1) = 1, ID (2) = 2,
etc.). The array has lemgth 20,

Store the ‘elements of array A in array B.

Store the eiements of array A in array B in reverse order.
Find the orallest number"in an array of 10 numbers.

Write a programbthat will f£ind the pythagorean numbers less
than one hundred., .

Write a program that will subdivide a line eight times,
Write a pRogram tﬁat will find the number of divisors of

d number,

Evaluate an N degree polynomial.,

Arrange a gequence of numbers in ascending order.

Find the roots of a polynomial equation to three decimal

prlaces.

19

~
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P=1

1
¥

PROGRAM FOR LESSON II

PRINT "ARE YOU READY TO DO PART 1 OR PART 2 OF H-1"; ' °
INPUT L :
LET I = 10
GO TO 110
LET A.= 5, -
15 GO TO 135
17 LET A= 5
*18 €0 TO 135
20 LET B= A =A®A
25 GO TO 135
. 27 LET B =,-A
28 GO TO 135
30 LET C = B - B/A
35 €O TO 135
37 LETC= A/B - 1
38 €0 TO 138
40 LET A = B + Al* €/B
45 G0 TO 135 .
47 LET C=C + 1
48 GO TO 135
50 LEZ C =B % (A4 C)/A
55 GO TO 135
gp 57 LETB=DB*B+C
58 €O TO 135
60 LET Ao A % C 4 2/B
65 GO TO 135
67 LET A=A 4 2-B
‘68 GO TO 135 _
70 LET A= A/C % B
75 GO TO 135
77 LET B=B.-C+ A
78 GO TO 135
80 LET B =B
85 GO TO 135
87 LET Co B
88 GO TO 135
90 LET A=B * A/C/(C -2 *B) 4+ 2
95 GO TO 135
97 LET B = B/2
98 GO TO 135 °
100 LETC=C 4 2/2 % (C = 2 % B) :
105 GO TO 135 ‘ v
1p7 LET A = C/B + 12 .
108 GO TO 135

[
O W~ NI

->

(C/B) * C/A

%

c

(Cont. on next page)

E[ﬁl(; « 20




110 LET N = 1
115 PRINT //

120 PRINT "IF STATEMENT";I

122 PRINT "STORED IN A, B, C";

125 LET M =1

130 INPUT D, E, T

131 IF M = 1 THEN 190
132 IF L = 1 THEN 134

yd

; "HAS JUST BEEN EXECUTED, WHAT NUMBERS ARE"

o

133 o~ N GO TO 10, 20, 30, 40, 50, 60, 70, 80, 90, 100
134 onN N GO TO 17, 27, 37, 47, 57, 67, 77, 87, 97, 107

135 IFA <D THEN 170
140 IF B <> E THEN 170

e

ﬁD\?IF C <> F THEN 170
i PRINT "YOUR ANSWER IS CORRECT"

957 LET N< N+1
158 LET I =1 + 10

160 1IF I <= 107 THEN 120 °

165 GO TO 200 -

170 PRINT "INCORRELT ANSWER. TRY AGAIN."

175 LETM=M+1
176 LET A = X

177 LET B =Y

178 LET C = Z

180 GO TO 130.
190 LET X = A

193 LET Y= B

194 LET Z = C

195 GO TO 132

200 END




BROGAN Bk TASLO1 IV
) .

LET M = 10
GO TO 110
LET I = 20
€O TO 135
LE,. T = 30

© 6O TO 133

IET I = 80
GO Tn 135
LET I = 59
€O 70 135
LET 1 = 70

GO TO 135

LET = 90

€0 TO\135.

LET I = 6C

€0 10 135

LET I = 40

GO TD 135

IEE I » 100

GC TO 1.5

LET I = 20

GO TO i35

LET N = 3,

PRINT "IF STATEMEN1":M;"das JUIT REEN EXECUTED, WHAT iS THE"
PRINT “STATEMENT NUMBER O THE STATFHANT 30 BE EXDATH70 Wmxt'™;
INPUT J '
ON N GO 70 10, 20, 30, 40,50, GO 79, 80, 90, 3CC

IF I = J THEN 195

PRINT "1NCORRECT ANSWER. TIR7 AGAIN,

GO TO 151

PRINT "CORRVGT ANSU.P."

PRINT /

LET M = M + 10

LET M o N + ! :

IF 4 < 101 THFN 120

EN>
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- INSTRUCTIONS IN BASIC
H-1

Below 18 a sequence of arithmetiec formule statements {Program) n
in the Basic Language to be executed in the order they are written.
After cach otatement has been executed, what 1s the curreat value
stored in each variable location assuming cach was zero at the .
beginning of the program? e
A B c ) , -
b .

10 LET A= 5 "

20 LET B = -A

\

30 LE? €C=A/B=-1 -

-

46 LEF €= C+ 1

50 LETB=B*B+C
60 LETA=A+2-B
70 LETB=3 ~-C+4A

80 LET C =B * C -

90 LET B = B/2

100 LET A = C/B + 12

PART 2

10 LET A= 35

20 LET B= A - A% A

30 LET C = B -~ B/A

. 40 LETA=B+A* c/s

—
50 LETCe=B* (A+C)/A
60 LETA=A*C+ 2/B
70 LET A = A/C * B

\ | 80 LET B« C/A* B + (C/B)

90 LET A =B *A/C/(C-2*B) 42

100 LETC=C + 2/2 % (C -2 *% B)




ENGLISH TO BASIC
H=2

A

. 1. Can you execute the.following instructions?

- Pick two numbers.

_Double the first. v
’Add seven.

Add three times the éecond.‘

vSubtract 11. . ' e

)

/ . .

%ZE“Can you write a statement in Basic that will correspond te each
statement above?

“What do you get?

\
)

o

3. Can you execute the following instructions? .,

ﬁlck two numbers.
Triple the second.
Add eight.

Subtract the.first.
Add seven.

What do you get?

4. Can you write a statement in Basiec that will correspond to each
statement above?

31




CONDITIONAL CONTROL
H"BA

After each statement in the following sequence has: been executed,
what is the ctatement number of the statement that the computer will
execute noxt when X = 10 and Y = 20?

I N

10 IF (X ) < 5 THEN 50 R

20 IF 2 % ¥ = Y THEN 70
30 IF X+ Y > 5 THEN 80

40 IFPY - X <= 5 THEN 60

50 IF 4 # X =Y >= 15 THEN. 70

=

60 IF X - 2 % Y < =20 THEN 90

70 IF 3 % X =X > 15 THEN 60

“\\ 80 IF 4 * Y/-X <= -8 THEN 40

90 IFY - 2% X >= 10 THEN 20 '

100 IF 2.%# X + Y <> 10 THEN 20

v
J




CONDITIONAL CONTROL
H-3B -1

1. What 18 the output for the following program?

R § N
. 10 LET N = 10

.

20 LETI =1+ 3

30 IF I > N THEN o0

40  PRINT IW N

50 GO TO 20 .
60 END

?

2. Agsume that the program‘shown below has been completely executed,
how many times was each statement executed?
10 LET N =6
20 LET I =1+ 2
30 IF N < I THEN 55 . -
40 LETN=N+1
50 GO TO 20
55 LET L = N
60 IF I - N > 10 THEN 75 /

70 GO TO 20

75 LETL=1

80 END

33 /Qé
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CONDITIONAL CONTROL
H=3B8-2

3. What 1o the output for the given data for the following program?
I\"i K t s

10 LET K =0

15 LET J =1

20 READ M

30 IF M = 0 THEN 60

40 LETK=M+J+K

50 €0 T0 70
60 LET K=K =1
70  PRINT M, K
80 LET J=J+1 .
90 IF J <= M THEN 20
95 DATA 4, 0, 2
98 END
4. Assume that the program shown below has been completely executed,
how many times ‘wags each statement executed?
10 LET I =20
26 LET N=1I
30 LETI-=1
35 1IF2#%1-N<O THEN 80
40 LET H=SQR(N + 2+ I + 2)
60 VLET N=N+1/2
70 GO TO 30
80 LET I°=1 + 10"
9 IF 100 - I > O THEN 20

85 END




SULECRIPTS
H=24

Wh!m 10 the printout of the following program?

10

20

, 30
40

50

60

1lst

2nd

4th
5th
6th
7th
8th

9th

10th

. 3rd |

LET N = 1

LET A(N) = N * (N + 1)/2
PRINT N, A(N)

LET N= N+ 1

IP‘N <= 10 THEN 20

END

N A(N)
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ANPLYSTS OF SOME FROCRAMS (

'

Euppose you wantzed to solve the quadratic egquation 2%2 + 6x = 56.

You recall that the xoots of a quadratlc equation way be found by U
the formla ko b Yo - gac
2a

The folicir::ing progrem will give the required reots.

Senple Program = 1

10 LET A= 2
I51IETB=6
20 LFET C = =56
25 LET ¥ = SOR (B*B = 4*A*C) or 25 LET ¥ = SR (B + 2 - 4*A%C) .
30 IFT XL = (=B+Y) /(2 * &)
35 1Lkt X2 = (-B~Y) / (Z*A)‘
40 TPLNT X4,%2
50 ED
The camputer will prints.
s -1
SR ( ) muet have what meaning?

What dces the symbol “4° mean?

3
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Program No. 1 ecould be adapted to the golution of any quadratic
egquation with real rcots by inserting the new values for A, Band C
in 19, 15 and 20 and kesping the other statements the gane,

Suppose, however, that the quantity b2=4ac yields a negative .
nurber, which means that the roots are magmary This can be
tested by insertir;g the following statements:

28 IF ¥ < 0 THEN 43
43/??11\?1‘ “FCOTS ARE LRCIMNARYY

Now if the computation for Y yields a negative muber,the
computer will go to statement mmber 43 and print, "FOOTS AKE
DAGINARY"  and then to statement 45 which ends the program. If
Y is not a nsgative number the computer will procesd to statements
30, 35, ‘40, 43,50 and will print (for the above values of A,B and C):

I C

" FOOTS ARE II‘QAGII‘@RY

Ckviously, we do not went statements 40 ard 43 ewecuted for
the came fet of values so we insert a statement which will cause the
computer to miss statement 43 when 40 is executed., So we write
“42 GO TO 50."

36




Our camplete prégram now readg:
10 LET'A = 2
15 LET B = 6 7
20 LET C = =56
25 LET Y = S0R (B 4 2 = 4*A*C*)
28 IF ¥ < 0 THCN 43
30 LET X1 = (-BHY) / (2%)
35 LET X2 = (-B-Y) / (2*A)
40 PRINT ¥1,x2
42 GO TO 50

\
43 PRINT "ROOTS ARE IMAGIL "

.
S

50 EXD
To solve any quadratic eguation we can insert nsw values for
A, B and C in statements 10, 15, 20 and ;*ot alter the cther steps. 3
This requires a new program for each equation. With a few changes
we can cause the program to handle a series of eguation as follows:
| 10 RERD A, B, C
delete glatarwents 15, 20 and‘ 42 and add statements
41 CO TO 10
44 GO TO 10 .
46 DATA 2, 6, =56 )
< 47DATA 1, 3, 9
48 DATA 5, -4, 7

49 DATA -3, 2, =2

3




Our progrem now looks like this:

Sample Progrem - la

10 RERD A, B, C
25 LET ¥ = EQR (B 4 2 = 4*a*C)
28 IF Y < O THEN 43
30 LET 41 = (-BHY) / (2%3)
35 LET 32 a\ (=B-Y)/ (2%n)
40 PRINT X1,%2
41 ¢n 1o 19
43 PRINT "RCOTS ARE D¢.GRERYY
44 ‘GO T0 10
46 DATA 2, 6, =56
47 nTA 1, 3, 9
48 DATA 5, =4,-7
49 DATA -3, 2, 2
50 END
The camputer will now solwve theJ following equations:
(1) 2% + 6x =~ 56 = 0
2) x> +3x+9=0
(3) 5% - dx -7 =0

(4) =32 + 2%+ 2 =0




The computer will print the following:
4 -7
ROOTS ARE I RGINARY
1.65 -.85
-.55 1.21656
OUT OF DATA IN 10
\.To avoid placing a long list “of DATA statements in-the program,
we can change statement 10 to read, 10 INPUT A, B, C and delete statements
46, 47 and 49. Vhen the computer executes statement 10, a question
;uarkwill be printed. Values for A, B and C can be entered on the
teletypewriter separated by comnas For example for ‘the equation
652 - 4x = 10, ve enter 6, -4, and -10. Our print out would lock like

this:
? 6, -4, -10
1.6666 =1
? 3,7, -5 )
.57333  ~2.9066
? 4, -3, 12

ROOTS ARE IMAGINARY

?

This will continue as long as values are supplied for the variables

A, B, and C. We get out of the progfam by fyping STOP on the tele-
typewriter:.
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We mentioned earlier that there are several types of statements
in elementary Basic. Seven of these ar. included in Sampel Program-la.
Let us review the use and meﬁmpg of each. .

.Statement 10 KEAD A, B, '€ directs the Camputer to assign values
to the variables hsted according to the available nunbers in a

Diu7. statement. (A DATA statanent must accompany a READ statement.)

The camputer will assign values as follows: A = 2, B=6, C=-56;
the pext time around, A = 1, B-a3 C=09, andetc.,untllaflmmbers
presented as data have been used.

Statement 25 LET Y = SQR (ia + 2 - 4*A*C) directs the coamputer
to fipd a value for the expression on the right and assign that value
to the variable Y. "

Statement 28 IF Y < 0 THEN 43 directs the camputer to check to see if
the condition Y < 0 exists and to go to a definite place in the program.
In this case, if Y is negative, statement 43 is to be executed next,
other wise statement 30. ’

Statement 40 &m_ XL, X2 directs the computer to print out the’

values for the variahles X1 and 32 which follow. Any information enclosed

_within quotation marks following a PRINT statement (see lo. 43) will be

printed by the computer.

Statement 41 GO TO 10 causes the computer to go directly to the
statement named. In this case the computer goes to Statement 10,
which is a leAD statement, and locks for data to assign to the variables
A, B, ard C. vt




Statement 46 DATA 2, 6, -56 supplies the coamputer with values to
be assigrled to variables contained in READ statements.

Statement 50 END infarms the computer that the program is now
completed and brings the operation to a halt.

Statement 10 INPUT A, B, and C (in cur variation) causes the camputer
to print & question mark (?) and wait for three values to be typed on
the teletypewriter.

FOR and WEXT statements are used to creat a "loop;" that is, a
set of statements to be executed a nurber of times. Note the following
exanples: We wan£ to print Ithe squares and cubes of the first 50 integers
The program below will Eo this: )

41LETA=1+42

S5LETB=1+3

10 FRINT "l,_"; A, B
12IET A= 2+ 2

13IETB=2+4 3

15 PRINT "2"; A, B

98 LET A = 50 + 2
98 LET B = 50 + 3
200 PRINT "50;" A, B’
205 END

Cur program will ocontain 151 lines. ’

\) - 4 l’i




.

By using a FOR ... NE(T'loop we can dn the same program with
only 6 lines.
10 FOR X = 1 TO 50
12IET A =X+ 2
I31ETB=%+4 3
15 PRINT X, &, B
20 NEXT X
25 END
The computer sets X = 1, exscutes statements 12, 13 and 15,
statement ,20 causes it to increase X by 1 and return to 10. Then
continue until X equals 50. The amount of increase (or decrease) can
be changed by including a STEP with the FOR staténent. 'For Example;
10 FOR X = 1 TO 50 STEP 2,aywill cause the computer to increase X by
2 each time through the loop and the values for the squares and cubes
of the odd integers from 1 to 50‘will be printed out. The value of
a step may ke negative or positive. To print the values of the numbers
in reverse order we would program, 10 FOR X - 50 TO 1 STEP -1 and the
computer will printout the values for 50 first, then 49, ard

continue until it has completed the loop.




SUMVARY OF SYMEOLS

Synbol. Barple Meaning

+ A +B Pddition, 244 B to A.

- A-B Substracticn, Subtract B fram A.

* - A*B ' Multiplication, Multiply B by A.

/ A /B Divisi‘c?n, Divide 2 by B.

4 B+3, RaiseBtoBrdp@qer,BB.

. A=B The value of B is assigned to A.

< A<B Less than, A is less than B.

<= A <=B Less than or equal to, A is less than

. or equal to B.

> A>B : Greater than, A is greater than B.

>= . A>=B Greater thanofequalto,Ais greater
than or equal to B.

<> A<>B Is not less than or greater than, A = B.
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The last six symbols are used in IF ,THRN staterents for the
carparisen of @Jo/;yalues. The ccuputef does Basic cperations in
the following order: raise to a power, miltiplication _or division,
then 1addit;i@n or subtraction. For .vexample,' in the expression
A+§§*C+D/E—F, the camuter would raise C to th® D power, multiply
that result by B, dividé that result E, add A to that value, then

subtract F from the result. It is ivalent to the algebraic expression,

B.CP
At =5 Fe. The order can changcdbytheuue ofparentheees as

the carputer executes ghe @{prESglOﬁ inside the parentheses first. To
( (& +B) )D
evaluate E - F we would write, ( (A +B) *C) 4 D/(E - F).

Now the conputer adds A and B, maltiplies the results by C, raises that
value to the D power and divides the result by the difference of E and F.
Certain mathematical functions can be executed by the cd;nputer, one

of wh;i.ch we have already used, SOR (). These functions are given w

G

spgcml three~letter names and have the followmg meanmgs.

Function Meaning /

SIN (X) Find the sine of x . =
cos X) - Find“the cosine of x X is an angle measured
TAN (X) Find the tandent of x in radians.

AIN (X) Find the arctangent of '

EXP (X) Find ¥

LOG (X) Find the natural logarithm of x (1n X)

ABS (X) Find the absolute value of X

SOR (X) Find the square root of X

INT (X) Find the greatest integer not greater than X




Given the following program, tell what each statement means or

what action is taken by the camputer and the values for the variables

10
20
25
30
35
40
45
50
55
60
65
70
75
80
85
90

95

100
105

PRINT "THIS PROGRAM WILL TEST YOUR USEOF BASIC"
READ X, Y

IFP X = Y THEN 45

IETX= Y

READ ¥

GO To 25

LET & = SQR (X)

IET B = INT (A)

FORR = 1TO B

IETI=X-R+ 2

NEXT R |

PRINT "WHAT DO YOU EXTIMATE FOR 1";

INPUT G

IF ABS(I ~ G) < 5 THEN 95

PRINT "NOT' SO GOCD, TRY AGAIN"

GO TO 70

PRINT “VERY GOOD. NOW WRITE YOUR CWN PROGRAM"
DATA 243, 15, 85, 500,.-650, 90, 43, 725, 340, 169, 169
END

-
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/// SUMS OF SERIES

Program No. 1

10 LETNeR+1
20 LET A = 1/N ‘
30 "LET B = 1/N 4 2 '
40 LET S1 = S1 + A
30 LET 82 = 32 + B

¢ 60 PRiNT N, 81, 82
70 IF N < 10 THEW 10

.80 END

Program No. 2
Here ig an alternmative program that gives the sum of the series

for any number of terms K, where the value of K is put in each time.

10 INPUT K

20 FORN =1 TOK

25 LET A = 1/n

30 LET B = 1/N 4+ 2 . )
35 LET 81 = S1 + 4

40 LET S2 = 82 + B

45 NEXT N

50 PRINT "THE SUMS OF THE FIRST";K;"TERMS EQUAL";S1,52

60 GO TO 10

70 END




DIVIDING A LINE \

Program No. 1 . 2
1 B A(513), B(S513 :
2 PRINT "NUMBER OF DIVISIONS OF THE LINE IS";
3% INPUT K
4 LET J =0
6 LET A(l) = 1
8 LET A(2) = 1
10 LEP J = J +'1
12 LET N =247
15 LET B(1l) = A(L) o
17 LET Mo 2
20 POR I = 2 TO N STEP 2
25 LET B(I) = A1) + A1)
30 LET B(I+1) = A(M)
33 LET M =M+ 1
35 NEXT I
. 40 FOR I = 1 TO N+1
45 LET A(I) = B(I)
50 WNEXT I
* 51 PRINT /
53 FOR'I = 1 TO N+1
54 PRINT A(I)
60 IF J < K THEN 10
70 END

.

Ot




Program No. 2

This program divides the line and determines the féequency of

each number.

1 DIM A(513), B(513)

2 PRINT "NUMBER OF DIVISIONS OF THE LINE IS";
3 INPUT K

4 LET J =0

6 LET A(1) = 1

8 LET A(2) = 1

10 LEF JoJ+1

12 LET N= 24 J

15 LET B(1) = A(L)

17 LET H = 2 .
20 FOR I = 2 TO N STEP 2

25 LET B(I) = AQM) + A(4-1)
30 LET B(I+1) = A(H)

33 LETM =M+ 1

35 NEXT I

40 FOR I = 1 TO N+1

45 LET A(I) = B(I)

50 NEXT I

60 IF J < 1 THEN 10

65 LET L = 2

70 ‘LET C(L) = A(2) + A(1)

75 FORI = 2 TO N

80 LET B(I+1) = A(I+l) + A(I)
85 1IF B(L) >= B(I+l) THEN 100
90 LET L =L + 1

100 NEXT I
110 PRINT "NUMBER OF DIVISiONS MADE IS";J
112 PRINT "NUMBER FREQUENCY"

115 FOR A = 1 TO B(L)

120 LET X =0

125 FOR M = 1 TO N+1

130 IF A(M) <> A THEN 200
150 LET X = X + 1

200 NEXT M

205 IF X = 0 THEN 220

210 PRINT TAB(2);A;TAB(10);X
220 NEXT A

240 IF J < K THEN 10

250 END

N
—




CHANGING BASES

Program No. 1

1 DIM R(15)

2 PRINT "THIS PROGRAM IS DESIGNED TO CHANGE A NUMBER"
4 PRINT "FROM BASE 10 TO 4 SMALLER BASE"

6 PRINT -

8 PRINT "ENTER YOUR NUMBER AND BASE";

10 INPUT N, B

12 IF N = 0 THEN 120

13 PRINT

14 LET A =0

18 LET M = N

20 LET X = M/B
30 LET A=A+ 1

40 LET R(A) = M - B * INT(X)
50 IF INT(X) = O THEN 70

60 LET M = INT(X)

65 GO TO 20

70 LET S = 0

73 TOR D = A TO 1 STEP -1
75 LET S = 10 * S + R(D)

80 NEXT D

84 PRINT N; "IN BASE 10 EQUALS®;S;"IN BASE";B
105 PRINT

110 GO TO 8

120 END




Program No. 2°

o

\

~

2
4
6
8

10

12

13

14

16

17

18

20

25

\\3&1
35
40
50
52
55
58
60
65
70
75

100
102
104
106
108
200
204
206
300
302
304
400

E

DIM Y(25), Z(25)
PRINT "THIS PROGRAM IS DESIGNED TO CHANGE A NUMBER"
PRINT "FROM A SMALLER BASE TO BASE 10" :

PRINT
PRINT "ENTER YOUR NUMBER AND BASE"
INPUT N, B

IF N = 0 THEN 400

PRINT

LET A = 1

LET P = N

LET X = N/10

LET W = INT(X)

LET Mo W * 10

LET Y(A) = N - M o
IF Y(A) >= B THEN 300

\kgT Now

IR N = 0 THEN 58

GO T0 18

LEY Z2(1) = Y(1)

FOR D = 2 TO A

LET Z(D) =Y(D) * B 4 (D - 1)

IF D = A THEN 100

NEXT D

LET S = 0

FORF = 1 TO D

LET S = § + Z(F)

IF ¥ = D THEN 200

NEXT T ‘»

PRINT P; "IN BASE";B;"EQUALS";S;"IN BASE 10"
PRINT

GO TO 10

PRINT "THERE IS NO SUCH NUMBER IN BASE";B
PRINT

GO TO 10

LE%}A S A+ 1

END




